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NIKHEF Nationaal instituut voor subatomaire fysica, Amsterdam

ORBITAL TUBE GAS TUNGSTEN ARC WELDING PROCEDURE QUALIFICATION RECORD (PQR)

—— NTKHFFIL,
PQR Number / '\/'296 ) Revision Company / Organization N THYEF.
Welding Process(es)_____Automatic Orbital Tube Gas Tungsten Arc.

Supporting WPS no.(s)
BASE and FILLER METAL :

Material number Group ______ to Material number Group
Material spec., type, and grade ‘)I ":‘ f“f I_f;’"”’“ for to Material spec., type, & grade __C RELS ’f/‘f7
Base metal thickness range . GAS :

Torch gas(es) —
AWS Class & Spec. % Composition c)o o q g7 Flow Rate _LLL%

Consumable Insert, AWS Class & Spec. Prepurge Time ;_. ; Postpurge Time __2

Pipe / Tube diameter____ 7 £ mm wal thickness_o,_’m ,{,( r
Filler metal F No.

Backing gas(es) 0"
WELDINGISETIR: i % Composition 2 / Flow rate
b 3
EOREELBRN (el &'U “g {’/04 H(a = P e Time Postpurge Time (<
- repur i
Weld Head(s) NG oé-/c:/é deFrel L, BEE e R
- =7 back preirese f{f

Joint Position(s) /V:z O
Tungsten type.&éLﬁﬁEéLDiameterJL Arc gap _¢ £y ww PRE and POSTWELD HEAT : r

Tip diameter Tip angle Preheat temperature minimum /{” =

H {
Weld dlre —_— Piilss Mods Preheat temperature maximum /{
/f c {v C o é'- - Interpass temperature minimum /‘" /
L— i) a . 7

€ Yo ' . Interpass temperature maximum /V ,//4 i

WELD SETTINGS : Postweld HeatTreatment

Start current (amps) _Li’__%'_Upslope (se€) JOINT DESIGN :

Level Slope Time (sec.)—______ Downslope (sec.) __L_CLG) Joint type j'/g eye éd» L.[
Start Delay (sec.)___ &, () Override %) ______ Groove angle Radius Land

Finish Current (amp)_____ Fixture Speed (RPM) __’_é’!_‘/ Root opening Size of fillet

Weld Timer (on/off) Step Mode (on/off) Socket weld pull-back

Wire Mode (on/off) __________ Finish Current SKETCH

Electrode
NOMINAL HEAT INPUT CONDITIONS : - (r;""“ Standoff
a

Weld | Allowable Current (amps) Settings| Pulse Pulse
Level Time HIGH LOW | Rate  Width l Jf OmH o. 64
s) _Nominal '

Number (sec.)| +5% Nominal -5% | Nominal FITTTTT 277777 7T TR 777777777777,

}6, ;7. ‘Z 5 3 j T ? I TTITIS IS TITIISITL IS IS

Qtleel drvcoing

100%
Penetration

TECHNIQUE :

We certify that the statements in this record are correct and that the test welds were prepared, welded, and tested in accordance with the requirements of
the NASA / JSC PRC-0010.

(20 /2 e
Qualifier: £ - Reselanel Reviewed by Ib’, L’T{" A/é_/(' /o/ &y v

Date: /23-/0 -2 o Approved by :

f

il




NIKHEF Nationaal instituut voor subatomaire fysica, Amsterdam

ORBITAL TUBE GAS TUNGSTEN ARC WELDING PROCEDURE QUALIFICATION RECORD (PQR)

Page 1 of 2

LK
PQR Number b
Supporting WPS no.(s)

BASE and FILLER METAL
C Ef 3 h{?

Material spec., type, and grade

Revision

Material number

Group

Base metal thickness range

Pipe / Tube diameter

Wall thickness_Q_,Z_’Pk_‘V\

Filler metal F No.

Company / Organization
Welding Process(es)

- to Material number 31{1

AWS Class & Spec.
Consumable Insert, AWS Class & Spec.

gluaa CA/ /7/00
coagelily Cecicc S

Diameter_L_ M Arc gap_g £ Y

Tip angle

WELDING SET-UP :
Power Supply (Model)
Weld Head(s)
Joint Position(s)

Tungsten type _2 Aceria
Tip diameter @

Weld direction Pulse Mode

EFleclrode €. 0%0 ~ o0 70-5"

WELD SETTINGS :

Start current (amps) ___,_a’_UpsIope (sec)
Level Slope Time (sec.)_________ Downslope (sec.) 4, QO

Start Delay (sec.) ___Jﬂr_j_Ovemde (%)

Finish Current (amp)__________Fixture Speed (RPM) _{2, 1.2
Weld Timer (on/off) Step Mode (on/off)
Wire Mode (on/off) Finish Current

NOMINAL HEAT INPUT CONDITIONS :

Weld | Allowable Current (amps) Settings| Pulse Pulse
HIGH LOW Rate Width
+5% Nominal -5% | Nominal Nominal

Level Time
LS

Number (sec.)

T

TECHNIQUE :

H‘r!C ;z::' [
Group g A s

to Material spec., type, & grade

GAS :
Torch gas(es) /{ il

QCI aqfb /. Flow Rate _M/'L
£/ Postpurge Tlme_‘_Q_CJ

Ar
/. Flow rate__Q_Ef'
Postpurge Time__2¢0 (£}

% Composition

Prepurge Time
Backing gas(es)

~

% Compositio

Prepurge Time

b@c[ frelfese 77’2'1»». #10

PRE and POSTWELD HEAT :
Preheat temperature minimum /@ z
Preheat temperature maximum /‘? r
Interpass temperature minimum /[/ / 4
Interpass temperature maximum A //{
Postweld HeatTreatment pP/A

JOINTDESIGN : ., é L/Z

Joint type \_<¢a ajr € -

Groove angle / Radius Land

Root opening Size of fillet

Socket weld pull-back

SKETCH -

Electrode
Wau l/ o u Standoff
f o, G4 P
/IIIIIII/IA P ITTIS TSI TS
Imlllllllll 7222 PN L L L L L L LLLL LA
100%
Penetration

cf’&‘s‘}*

6L
]

We certify that the statements in this record are correct and that the test welds were prepared, welded, and tested in accordance with the requirements of

the NASA / JSC PRC-0010.

Qualifier : 6 Prelciincd
Date :

13-/~ 2009
L4

Reviewed by :

Approved by :

T v Le Py Tk
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NIKHEF Nationaal instituut voor subatomaire fysica, Amsterdam

ORBITAL TUBE GAS TUNGSTEN ARC WELDING PROCEDURE QUALIFICATION RECORD (PQR)

MTKHAEFT
PQR Number ’f'},}/_i € I Revision Company / Organization
Supporting WPS no.(s) Welding Process(es)—_Automatic Orbital Tube Gas Tungsten Arc.
BASE and FILLER METAL :
Material number Group to Material number Group

Material spec., type, and grade_iLLé_&%L to Material spec., type, & grade 3,67 NWTHHEF be 4/1

Base metal thickness range

Pipe / Tube diameter_‘i;'__ Wall thickness_@,}l_&*

Filler metal F No.

AWS Class & Spec.
Consumable Insert, AWS Class & Spec.

Jw&q,&éz /_7/@0

WELDING SET-UP :
Power Supply (Model)
Weld Head(s)
Joint Position(s)

Tungsten lypeE’_XCML Diameter_/ M n1  Arc gap el £gm

Tip diameter Tip angle

Weld direction Pulse Mode

é-/ccrlmcé Co.6 %0 ~ 0./05

WELD SETTINGS :

Start current (amps) /3 gj Upslope (sec.)

Level Slope Time (sec.) Downslope (sec.) 1 35)

Start Delay (sec.)___C, .3 Override (%)

woq e% Sorrel L0¢ 11F4

fRE and POSTWELD HEAT :

GAS :
Torch gas(es)

Ar
aq, Qs“-é/y- Flow Rate ﬁl Py
oht

Ar
Qaq. 94 {% Flow rate
Prepurge Time A ‘i"/ Postpurge Time 20

177 A, O
£r

% Composition

Prepurge Time Postpurge Time

Backing gas(es)

% Composition

Preheat temperature minimum

- er
Preheat temperature maximum
Interpass temperature minimum A{/ /‘{
Interpass temperature maximum {V//{

LA
St Ll

{adius

Postweld HeatTreatment

JOINT DESIGN :
Joint type

Groove angle Land
Finish Current (amp) Fixture Speed (RPM) LC_Z_ { Root opening Size of fillet
Weld Timer (on/off) Step Mode (on/off) Socket weld pull-back
Wire Mode (on/of Finish Current
ooty SKETCH -
Electrode
NOMINAL HEAT INPUT CONDITIONS : - 40 m Standoff
a Cd
Weld | Allowable Current (amps) Settings| Pulse  Pulse
Level Time HIGH LOW | Rate  Width lqr o o, ( 4 W)
Number (sec.)| +5% Nominal -5% | Nominal | (pps) Nominal I ELETIIITIIIIIS EITIIIIITIITS
.13'.3. I‘O .255‘_ T VL P2 P2 PP L L L LN LLL LA LLL LS
100%
Penetration

TECHNIQUE :

6L

>
3

31(1

We certify that the statements in this record are correct and that the test welds were prepared, welded, and tested in accordance with the requirements of

the NASA / JSC PRC-0010.

Qualifier : & - IQaglancl

Date: /5 ~ro =~ 2c0@q
vy

Reviewed by :

Approved by :

j-v" é:r ‘PA_Ae:’/C- jLE

-
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NIKHEF Nationaal instituut voor subatomaire fysica, Amsterdam

ORBITAL TUBE GAS TUNGSTEN ARC WELDING PROCEDURE QUALIFICATION RECORD (PQR)

W IKHEEIL  Semes® |
PQR Number VA ﬂ{_]L Revision Company / Organization /{/J‘—Z(/VEF

Supporting WPS no.(s) Welding Process(es)—_Automatic Orbital Tube Gas Tungsten Arc.
BASE and FILLER METAL :

Material number Group to Material number Group
Material spec., type, and grade___5 /(£ [Ticrog rao}ﬂ to Material spec., type, & grade 34 Z (Or« olencer [78
Base metal thickness range d GAS :
Pipe / Tube diameter____ %0 Wall thickness_q%m Torch gas(es) /{r
" ! »
Filler metal F No. AWS Class & Spec. % Composition , ( / Flow Rate fz y4 /0 /7
Consumable Insert, AWS Class & Spec. Prepurge Time v Postpurge Time 20
WELDING SET-UP SackigigReles) A
o S / //7 % Composition il §987 Fiow rate
Power Supply (Model) wagelso fdol=) ) SIS
4 Prepurge Time 20 Postpurge Time__2 &
Weld Head(s) eerirl ne S ] / P /V 1)
Joint Position(s) 7777
Tungsten typeJ_’Zc_u:méiDiameter_M Arc gap _q_é‘ua- ...PRE and POSTWELD HEAT :
— . Preheat temperature minimum
Tip diameter Tip angle ) /e 7.-
Wl difsction _ Pulse Mode Preheat temperature maximum Ar//’/(
E/C'CA‘O(&' CO.04o— 0. 408" Interpass temperature minimum
Interpass temperature maximum /L’/;/{{
vy
WELD SETTINGS : Postweld HeatTreatment
Start current (amps) __/ s < Upslope (sec.) JOINT DESIGN :
e ’
Level Slope Time (sec.) —____ Downslope (sec.) 3 J Joint type C 4 T C éu,b/
Start Delay (sec) .2 € Overide(%) ____ Groove angle Kadius Land
Finish Current (amp)__________Fixture Speed (RPM) _f(_f’z Root opening Size of fillet
Weld Timer (on/off) Step Mode (on/off) Socket weld pull-back
Wire Mode (on/o Finish Current
tonom SKETCH -
Electrode
NOMINAL HEAT INPUT CONDITIONS : e 9/0 P~ Standoff
a

Weld | Allowable Current (amps) Settings

(4
Pulse Pulse J 4
Rate  Width l o /o Jg o, 64

Level Time HIGH LOwW
Number (sec.)| +5% Nominal -5% | Nominal | (pps) Nominal T T T T TN I T I T 7T TTTITZ,
[?l l‘! /O Z 5‘ ! T CITTITT TS TSI TSI
100%
Penetration
TECHNIQUE : .
6L 3.6 oL

B

We certify that the statements in this record are correct and that the test welds were prepared, welded, and tested in accordance with the requirements of

the NASA / JSC PRC-0010.
i J’ / C“///,:—‘ = nj v E
Qualifier :_& . Roelennd Reviewed by : v ks

Date: /O~ — 2o Approved by :

L', G/P‘/.




NIKHEF Nationaal instituut voor subatomaire fysica, Amsterdam

ORBITAL TUBE GAS TUNGSTEN ARC WELDING PROCEDURE QUALIFICATION RECORD (PQR)

Page 1 of 2

PQR Number Revision _____ Company / Organization A/Ik#;r

Supporting WPS no.(s) sl ’{L—E‘L \rb/’ _& Welding Process(es)____Automatic Orbital Tube Gas Tungsten Arc
BASE and FILLER METAL :

Material number Group to Material number Group . .
Material spec., type, and grade C .o Ef 3% g to Material spec., type, & grade ¥ 4 { Z C 045? gl
Base metal thickness range GAS : OC’ ch

Pipe / Tube diameter_@'_‘ﬁ_ Wall thickness_’}_(L'}M_’b Torch gas(es) /{ il

Filler metal F No. AWS Class & Spec. % Composition__ 2 ¢_G¢£ £ FlowRate _ 4 < /77
Consumable Insert, AWS Class & Spec. Prepurge Time ./{/2 &) _ Postpurge Time 2 ¢

Backing gas(es) ,‘r
WELDING SET-UP : \_9 /Z %0 vy it - T
omposition A w
Power Supply (Model) ua g ¢ /7”3'0 PD p 7i / Hidah T 20
repurge Time (o) ostpurge Time,
Weld Head(s) Prmi‘»)'mc) g [TFH s s
e I{f ww~ K0
Joint Position(s)
Tungsten typeéé&ﬁimameter_f%_“ Arcgap_¢ Zﬁﬁ pREENG PRSTIWELD HEATE (‘
e ; Preheat temperature minimum 7—
Tipdiameter _________ Tip angle T
Wk dirsctian i iods Preheat temperature maximum i
C: O YO —0. 328 Interpass temperature minimum A///(
. S A Q N
Interpass temperature maximum /V //(
WELD SETTINGS : | Postweld HeatTreatment fV/A
Start current (amps) _L{iS_Upslope (sec) — JOINT DESIGN :
Level Slope Time (sec.)_________ Downslope (sec.) _(Ag_CS’L Joint type Corce o © éa
Start Delay (sec.)__q_KC;LOverride (%) — __ Groove angle /Radius Land
Finish Current (amp)___________Fixture Speed (RPM) __ /O // Root opening Size of fillet
Weld Timer (onfoff) ____ StepMode (on/off) Socket weld pull-back
Wire Mode (on/offy ______ Finish Current
¢ ﬁ) SKETCH -
6’ Electrode
NOMINAL HEAT INPUT CONDITIONS : i Al Standoff
a
Weld | Allowable Current (amps) Settings| Pulse Pulse -
Level Time HIGH LOW |[Rate  Width lf,o Bt o076
Number (sec)| +5% MNominal -5% | Nominal | (pps). Nominal 777777777 TITT 77T 777777777777, ¢ ;
- ( -
2-6'_—5 - ‘{ b T AT TI TSI TS TS VI TS TTI TSI
A
/
100%
Penetration

TECHNIQUE : ¢ (Ef?ﬁ(;’ 3, &2 .

We certify that the statements in this record are correct and that the test welds were prepared, welded, and tested in accordance with the requirements of
the NASA / JSC PRC-0010.

Qualifier: & Roelawel Reviewed by : j Vi f_(' / (A/goij \_ﬁ ~

Date : I(j =L~ Z@éj‘; Approved by :

el



NIKHEF Nationaal instituut voor subatomaire fysica, Amsterdam

ORBITAL TUBE GAS TUNGSTEN ARC WELDING PROCEDURE QUALIFICATION RECORD (PQR)

Page 1 of 2

T RRETIL
PQR Number __ 7 i/ Pale Vi Revision
Supporting WPS no.( )
BASE and FILLER METAL :

Material number Group _________ to Material number

Company / Organization
Welding Process(es) — Automatic Orbital Tube Gas Tungsten Arc

Group
Material spec., type, and grade_‘-gwﬂd_té%_;%_ to Material spec., type, & grade i\’f({[ »gfé‘-“hféu"g ch(r_au'ép
VAERi6L VLA VAR

Base metal thickness range v
GAS :
Pipe / Tube diameter 0 Wall thickness___£_0_¥h™ o ooces) /4 r -
Filler metal F No. AWS Class & Spec. % Composition J’j q q 6 > Flow Rate Q ‘ Eﬂ
Consumable Insert, AWS Class & Spec. Prepurge Time y < Postpurge Time 2 o C l
WELDING SET-UP : SACKI e E8) -
J / 4 ¥7 % Composition__4gqQ _g @ Y Fowrate
Power Supply (Model) Lo a cz e /O, [0 8& = = AL AS 5 7
Weld Head(s). G» Lt &G eso YN FEH bt il —__b zsmurge‘b'me———
ac f e m
Joint Position(s) PITBELE 2 Z
Tungsten type £/ Celieved Diameter_{ ™ _ Arc gap _¢ 7 8w PRE and POSTWELD HEAT : 7
Tip diameter Tipangle ' Preheat temperature minimum il
Weld direction Piflsa Moda Preheat temperature maximum %T-
t /{, c Z,,mé' ( OCfC‘ 5.25- Interpass temperature minimum Af/;(
- ( Interpass temperature maximum A‘/ //;f
WELD SETTINGS : Postweld HeatTreatment /(//
Start current (amps) _2 {, X Upslope (sec.) 5 JOINT DESIGN : i @
Level Slope Time (sec.)—___ Downslope (sec.) — 2.2 (5)  joint type £ Glart éﬂrllﬂ(
Start Delay (sec.) Override (%) Groove angle Radius Land
Finish Current (amp)___________ Fixture Speed (RPM) _/C ., 2/  Root opening Size of fillet
Weld Timer (Onloﬁ) SEep Mode (Onl’off) Socket weld pu"-back
Wire Mode (on/off) Finish Current
SKETCH -
- Electrode
NOMINAL HEAT INPUT CONDITIONS : / 0 Standoff
. Wall g ] O wmm
Weld | Allowable Current (amps) Settings| Pulse Pulse H ; !
Level Time HIGH LOW | Rate  Width l J/ l o7&
Number (sec.)| +5% Nominal -5% | Nominal Nominal Y T T T TN T T AT 77T 77T 777777, "’7

LL T P ITTTTL. "I TITTTITIISI SIS

100%
Penetration

TECHNIQUE :

We certify that the statements in this record are correct and that the test welds were prepared, welded, and tested in accordance with the requirements of
the NASA / JSC PRC-0010.

Qualifier: & . Reoeleey Reviewed by : KS V. é-:.f /;?/A'O/ZOCiZ 3:’5

Date: [3 ~/0 ~ 2 Doy Approved by :
-~

e
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NIKHEF Nationaal instituut voor subatomaire fysica, Amsterdam

ORBITAL TUBE GAS TUNGSTEN ARC WELDING PROCEDURE QUALIFICATION RECORD (PQR)

NMNIRHEFIL

PQR Number _Z;M__ e . Revision Company / Organization ML hHEE

Supporting WPS no.(s) Welding Process(es)__Automatic Orbital Tube Gas Tungsten Arc.
BASE and FILLER METAL :

Material number Group to Material number Group,

Material spec., type, and grade. CRECRYT to Material spec., type, & grade £/ 0/ L g £0 mév)ef_i_ )
Base metal thickness range J GAS : Bockw el
Pipe / Tube diameter_éu_ Wall thickness__4, 0 ¥ g0 o oociecy A r

Filler metal F No.

AWS Class & Spec. % Composition jjjj £ 7 Fiowiate _ﬂﬂ

Consumable Insert, AWS Class & Spec. Prepurge Time ; Postpurge Time __2.€.
Backing gas(es) /‘ i

WELDING SET-UP :

5 i % Composition__ g ¢, g ¢ A Flow rate

Power Supply (Model) J oag e./o £ [Tioo _ I _ :
J‘ ‘t‘/ [ J ;0 - Prepurge Time > Postpurge Time 2 O

Weld Head(s) e o€ lo erjied 3 —_——

A

back presiart (;? Yy My G

Joint Position(s) PRE
Tungsten type 2/ cccm*{:JDiameter_J'_.m.h‘.__ Arc QBDC_‘,F{E" and POSTWELD HEAT:

i T
Tip diameter Tip angle Preheat temperature minimum
o Preheat temperature maximum 19‘7"
Weld direction Pulse Mode
/ g , _ Interpass temperature minimum A// /(
€lecLre "L C.o 40~ O ﬁf Interpass temperature maximum /[’//(
/A .
WELD SETTINGS : Postweld HeatTreatment //(
Start current (amps) MUpslope (sec.) JOINT DESIGN :

Level Slope Time (sec.)_________ Downslope (sec.) _[,.i.__ Joint type b o 04/ (7] e/z/’ (/

Start Delay (sec.)_(?,_LCS)_Override (% — Groove angle Radius Land

Finish Current (amp)_________ Fixture Speed (RPM) _£0_{{  Root opening Size of fillet
Weld Timer (on/off) Step Mode (on/off) Socket weld pull-back
Wire Mod /o Finish Current

ire Mode (onfoff) ____________ Fini SKETCH-

. Electrode
NOMINAL HEAT INPUT CONDITIONS : S {o S Standoff
a !
Weld | Allowable Current (amps) Settings| Pulse Pulse i;0 mn

Level Time HIGH LOW Rate  Width l l o ?{ b

Number (sec.)| +5% Nominal -5% | Nominal | (pps). Nominal !

SIS TTITT ST ITISSTS TSI TSI SSS

iy § a2s
e p— LE..’i . ’Illlllllf\lllllll 7777777777777,

100%
Penetration

TECHNIQUE : CHFesey il L

il sl

We certify that the statements in this record are correct and that the test welds were prepared, welded, and tested in accordance with the requirements of
the NASA / JSC PRC-0010.

. 5 70 f >0 : r~—
Qualifier: £ Rnolagaad Reviewed by: __oJ. . £© Srfesoq Juf

Date: /O ~-ii— 2o Approved by :
7

]



